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HW2: Set, Functions, Sequences, Sums, matrices, and Algorithms

Assigned: 19 July 2020 Due: 26 July 2020
1. Exercise 22 page 132
a)0 b) 1 C) 2 d) 3

2. Exercise 28 page 132
Suppose (a,b) € AXB — (a€A)AN(beEB) —>(aeC)AN(beD)— (ab)e
CXD—>AXBC(CXD
3. Exercise 12 page 144
Suppose x€AUANB) >x€AVxe€(ANB) > (x€A)V(x€eEANxE
B) D (x€eAvxeAAN(x€EAVxEB) > (xeEAAN(xEAVXEB) > xE
A—AU(ANB)Cc A
For the other side, suppose x eA — x € AU (AN B)
Sowehave AU(ANB)=A
4. Exercise 56 page 145
Q) UZ,4;,=2"
b) Uiz, 4; =N
c) UZ,4;=R"
d) UiZ14; = (1,0)
5. Exercise 12 page 162
a) One-to-onbecause f(x) =f(y) > x—1=y—-1—>ox=y
b) Not one-to-one because f(x) =f(y) > x*+1=y*+1—>x=+4y . For
examplex =1andy =—-1.Sox # y

c) One-to-on because f(x) = f(y) = x3=y3 > x=y
d) Not one-to-one because f(x) = f(y) — E] = E] For example x = 1 and y =

2.50x #y
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6. Exercise 22 page 162
a) It is a bijection because it’s both one-to-one and onto.
fX)=fly)>-3x+4=-3y+4->x=y

-y
—3 )

b) Not a bijection. Because it’s not one-to-one.

Vyax(y =-3x+4->x =

fX)=fly) > -3x>+7=-3y*+7->x>=y2 5 x=+y

¢) Not a function. Because you cannot assign -2 to x.

d) It is a bijection because it’s both one-to-one and onto.
fLO=fM->x*+1=y"+1->x=y
Vydx(y=x5+1->x=3/y—1

7. Exercise 26 (a,b,c) page 178

a) a, = n? + 2. The next three terms are 123, 146, 171

b) a, =7 + 4(n — 1). The next three terms are 47, 51, 55

C) a, = binary expansion of n. The next three terms are 1100, 1101, 1110

8. Exercise 34 page 179
Q) YL, Y2 (i—-)=2L,Chi-34,))=3L,@i-3)=2%},i-9=3
b) 330 X2 0(3i +2)) =33 o(22103i + 330 2)) = X322 i + 237y )) =
3 ,(9i+6)=9Y3 i+Y3, 6=54+24=78
C) X1 X0 =2313=9

2. . . .o (3%2x42) .
d) X, 2?20(12]3) = i2=0(l2 ?:013) =Yi0 (lz ) =36X7_oi% =180

4
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9. Exercise 6 page 194

a b c
A=][d e f].Sowe have:
g h i

a+3d+29g=7, b+3e+2h=1, c+3f+2i=3, 2a+d+g=1, 2b+
e+h=0, 2c+f+i=3, 4a+3g=-1, 4b+3h=-3, 4c+3i=7

-1 0 1
ThereforeA=[2 1 0]
1 -1 1
10. Exercise 20 page 194
_3 2
a) ATt =1,° I
5 5
2 3 4 3 _ 1 18
no_ e _37 18
C) (A—l)z — [ 252 325]’ (A_1)3 — [ ;25 12i ]
25 25 125 125
_3 18
— — 125 125
d) (A 1)3:(143) 1:[i _L]
125 125

11. Exercise 2 page 213
a) It has Definiteness and Effectiveness
b) It has Definiteness and Finiteness
c¢) It has Definiteness, Correctness, Finiteness, and Effectiveness

d) It has Correctness, Finiteness, and Effectiveness
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12. Exercise 8 page 214

procedure max_even(a,, a,, ..., a,: integers)

meven ;=0
idx:=0
fori:=1ton
begin
if a; is even and a; > meven then meven = a; and idx =i
end
return idx

13. Exercise 26 page 229
a) 0(f(x)) = 0(max(n3.logn, logn.n?)) = 0(n®logn)
b) 0(f(x)) = 0(2™.3™) = 0(6™)
c) O(f(x)) = 0(n".n!)
14. Exercise 40 page 229
We will show that log;, x = 0(log, x) and log, x = 0(log;, x).
If you choose K = 0 and C = log,, a, then we have log, x < Clog, x =log,xC =
log, x logy, a = log, al°8* = log, x. So log, x = 0(log, x)
If you choose K = 0 and C = log, b, then we have log, x < Clog, x = log, x C =
log, xlog, b = log, b'°8v* = log, x. So log, x = 0(log,, x)
Therefore 0(log, x) = 0(log,, x)
15. Exercise 2 page 241

There are two for loop from 1 to n. So it’s 0(n?)



